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Research has been conducted in Lusadzor community of Tavoush province in Armenia to
determine the processability of milk samples collected from Jersey and Simmental cows for
cheese manufacturing. The chemical composition as well as physicalechemical and
technological parameters of the milk samples have been analyzed experimentally. In
addition, the researchers estimated physical, chemical and organoleptic parameters as
well as the yield of the cheese produced from the bulk milk collected from Jersey and
Simmental cows. The results of the research proved that the milk samples collected from
Jersey and Simmental cows possess the necessary physicalechemical and technological
properties and can be used as high-quality raw material for manufacturing brine-ripened
(pickled) cheese. The highest content of dry matter, observed in the milk collected from
Jersey cows, stemmed from the high contents of fat, protein and minerals. The content of
lactose (milk sugar) and physical characteristics (density, freezing temperature) did not
vary significantly across the samples. The rennet clots formed in the milk collected from
Jersey cows were characterized by higher structuralemechanical parameters and synere-
sis. Jersey milk possesses the qualitative characteristics that best contribute to high cheese
yield, which allows for the most efficient cheese production. Cheese manufactured from
Jersey milk is distinguished by less water content, higher fat and protein contents and
higher organoleptic indicators, which all together improve the quality of cheese turning it
into a highly competitive product.
© 2016 Agricultural University of Georgia. Production and hosting by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).Introduction
Cheese is a highly-nutritious and biologically adequate food-
stuff traditionally consumed by the population of the Republic
of Armenia as part of the daily ration. Within the commodity
pattern of the country's retail turnover, the turnover of cheese2 72.
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ns.org/licenses/by-nc-ndis nearly equal to the total turnover of other dairy products (as
of 2008e2012, 0.3e0.7 and 0.5e0.8% respectively) [1].
Cheese manufacturing is a coupled process of concentra-
tion and biological transformation of the milk components
into gustatory and aromatic compounds that determine the
unique characteristics of the particular cheese. Use of high-
quality raw materials that provide for effectiveness ofce.
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cheese making and ripening periods is the key factor in
manufacturing cheese with more intense flavor, rubbery and
even texture.
The key factors that determine the cheese yield are as
follows: milk fat and casein contents; quantities of the milk
constituents (especially fat and casein) lost during the process
of cheese-making; water content in cheese. The breed of cattle
has particular effect on the cheese-making characteristics of
milk, as milk produced by different breeds of cow differs in
composition and some of its properties [2,3].
The increasing importance of high-protein food products
necessitates well-targeted selective breeding for desirable
characteristics that contribute to increased economic effi-
ciency of the industry. For the foregoing reasons, our research
focused on evaluating the quality of milk collected from
purebred Simmental and Jersey cows in Armenia as well as
the quality of dairy products produced from that milk.Table 1e Physicalechemical and technological properties
of milk.
Physicalechemical and
technological properties
Breed of the cows
Simmental
(n ¼ 20)
Jersey
(n ¼ 20)
Fat content, % 3.81 ± 0.3 5.04 ± 0.6
Protein content, % 3.29 ± 0.02 3.89 ± 0.03
including casein, % 2.56 ± 0.01 3.11 ± 0.02
Milk sugar (lactose), % 4.71 ± 0.05 4.65 ± 0.04
Ash content, % 0.65 ± 0.03 0.82 ± 0.05
Nonfat milk solids, % 8.65 ± 0.13 9.36 ± 0.21
Dry solids content, % 12.46 ± 0.07 14.40 ± 0.09
3Research data and methodology
From February through September 2015, milk was collected
from Jersey (n ¼ 20) and Simmental (n ¼ 20) cows on the dairy
farm of “Himnatavoush” Development Foundation (Lusadzor
village of Tavoush province) to examine its physicalechemical
and technological (cheesemaking) characteristics. The bulk
milk collected from the animals of the same breed was used
for production of cheese.
Both tasks, namely the analysis of the physicalechemical
and technological characteristics of the milk and cheese and
production of cheese, were accomplished at the Department of
Animal Product Processing Technology of National Agrarian
UniversityofArmenia.The researchersusedgenerally accepted
standardresearchmethods.Thefatandnonfatmilksolids (SNF)
weight ratios in milk were measured using an EKOMILK-98 Ul-
trasonic Milk Analyzer; The Gerber method was used to deter-
mine the fat weight fraction in cheese (GОСТ1-3624-67). To
measure the protein and casein contents in milk, the re-
searchers used the Formol TitrationMethod. The density of the
milkwasmeasuredbyusingareometer (GОСТ-3625-71). Thedry
matter contentwasmeasured bydrying the samples in an oven
at 102 ± 2 С (GОСТ-3626-73). To determine the content of min-
erals, the researchersused theashing technique,which isbased
on ignition of samples in an ash muffle at 700 С. The organo-
leptic characteristics of the cheese were graded on a 100-point
scale (GОСТ-7616-55) [4]. The milk coagulating property was
obtained by the rennet test (by Z. H. Dilanyan), while the rennet
curd tension was measured by means of the Meshcheryakov's
device [5]. Syneresis was determined by drainage test, based on
thequantityofwheyseparatedwithinaperiodof thirtyminutes
from a rennet clot cut in four pieces.
Milk density, kg/m 1029.8 ± 0.67 1030.1 ± 0.52
Freezing temperature, С 0.529 ± 0.004 0.544 ± 0.007
Milk clotting time when
using enzyme rennet
(35 С), minutes
22 ± 0.2 17 ± 0.1
Rennet test, grade I I
Density of the rennet clot,
3
2.79 ± 0.01 4.82 ± 0.02Research results
Analysis of the physicalechemical properties of the milk
collected from Jersey and Simmental cows reveals that the1 All Union State Standard.protein and fat contents in the milk produced by Jersey cows
are higher by 0.6%, and 1.23% respectively. Also, the weight
content of casein is different. Jersey milk is the richest in
casein content. It contains 0.55%more casein than the milk of
Simmental cows (Table 1).
Also, the Jersey cows slightly surpassed the Simmental
cows in the density indices and contents of nonfat milk solids
and minerals.
As normal, differences in the chemical composition ofmilk
across breeds are reflected in the milk clotting time and its
rheological properties. The content of casein is the main
characteristic representative of the milk rennet coagulation.
To get a good quality rennet curd that provides for high quality
and yield of cheese, we need the content of casein to be at
least equal to 2.5%. Studies conducted to measure the dura-
tion ofmilk coagulation (clotting), when using enzyme rennet,
indicate that in case of both, high andmediummilk yields, the
shortest coagulation time, equal to 17 min, is observed for
Jersey milk, while coagulation of Simmental milk takes
22 min.
Density is the most important characteristics of a rennet
clot. Milk collected from Simmental cows produces a clot of a
rather high density (2.79 g/cm3). However, it is less than that of
the clots produced from Jersey milk (4.82 g/cm3), which cor-
relates with relatively low content of protein, particularly,
casein. The lower the casein content in the milk, the less the
number of connections between the para-casein micellae in
the clot. Themechanical properties of the clot are determined
by the chemical composition of the gel, interconnections be-
tween the gel components as well as the number and strength
of the connections between them (namely, by the gel
composition and properties) [2].
The rennet clots produced from Jersey milk were charac-
terized by rigidity and enhanced syneresis capacity.
In addition to the study on physicalechemical and tech-
nological properties of the milk produced by cows of two
different breeds, pickled Chanakh cheese was produced from
the bulkmilk collected from cows of each experimental group.g/cm
Syneresis in 30 min, % 35 ± 0.2 41 ± 0.3
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collected from each group (Table 2).
Product yield (%) is one of the key characteristics of pro-
duction. The post-pressing weight of the cheese produced
from Jerseymilkwas 2165 kg, while the cheese yieldwas equal
to 18.04%. The yield of the cheese produced from the milk
collected from Simmental cows was 1.49 kg (12.42%). After 70-
day aging, the ripened cheese produced from Jersey milk
weighted 2086 kg, while the yield of the cheese was 17.38%.
The respective figures for Simmental milk were 1472 kg and
12.27%. In fact, the composition of casein inmilk is effected by
the breed of the animals. Also, the content ratio of kappa
casein (K-casein) varies: it is higher in the milk produced by
Jersey cows [2]. Apparently, larger cheese yield in case of using
Jersey milk is associated with both, high content of kappa-
fraction in casein molecule and prevalence of K-casein of
type B, which, according to researchers, is associated with
higher protein content in milk, better clotting capacity as well
as higher yields of protein-rich dairy products [2,6,7].
Milk consumption per 1 kg of cheese, negatively correlated
with the index of cheese-yield, was 5.75 kg for Jersey milk and
8.15kg for Simmentalmilk. Thus, productionofcheese fromthe
milk collected from Jersey cows is more economically efficient.
After the cheese-ripening process was done, study on
physicalechemical and organoleptical properties of ripened
cheeses was conducted. The water content in the cheesemade
fromJerseycows'milkwas47.8%,which is 0.5% less than thatof
the cheese produced fromSimmentalmilk. Highwater content
in cheese negatively affects its taste and consistency as well as
hinders pattern formation. This will result in moist cheese of
lower quality, which is a low-demand product.
The fat content in the dry matter of cheese produced from
Jersey cows' milk was 47%, while the respective figure for
Simmental milk was equal to 47.3%. Also, the absolute fat
content was high (24.53%) in the cheese made from Jersey
milk. The respective figure for cheeses made from Simmental
cows' milk was 24.4%.
In compliance with the requirements of GОСТ 7616-55,
organoleptic estimation of the quality of cheeses made fromTable 2 e Cheese-making technology parameters.
Characteristics Breed of the cows
Simmental Jersey
Bulk milk quantity, kg 12.0 12.0
Fat, % 3.6 4.9
Protein, % 3.2 3.8
Casein, % 2.5 3.0
Milk clotting time, minutes 28 23
Post-pressing weight of the
cheese, kg
1490 2165
Post-pressing cheese yield, % 12.42 18.04
Post-ripening weight of the
cheese, kg
1427 2086
Post-ripening cheese yield, % 12.27 17.38
Milk consumption per 1 kg of
cheese, kg
8.15 5.75
Water content in ripened
cheese, %
48.3 47.8
Weight ratio of fat in cheese
dry matter, %
47.2 47.0milk of both Jersey and Simmental cows was made. 19 people
participated in the taste test. All cheese samples have been
ranked as being of high-quality.
For the cheese made from Jersey milk, the total score
ranged from 89 to 92 (with 90.6 being the average). It was semi-
firm or firm cheese with pronounced flavor and saltiness. The
pattern was formed by unevenly distributed round and
angular eyes; the cheese had light-yellow uniform color.
The total score obtained for the cheese produced from
Simmental cows' milk ranged from 85 to 88 (with 87.1 being
the average). This semi-soft cheese had pronounced slightly
sour flavor and saltiness. On its cut surface a pattern, formed
by unevenly distributed small-size slot-shaped holes, could be
clearly observed. The cheese had white uniform color.Conclusion
For the first time research was conducted to determine pro-
cessability of the milk, produced by purebred Jersey and
Simmental cows being raised in Armenia, to use it for cheese
manufacturing. The analysis of the findings obtained as a
result of examination of the technological characteristics of
both, milk and cheese, suggests that the chemical composi-
tion and technological properties of milk produced by Jersey
and Simmental cows make it a high-quality row material for
production of brine-ripened (pickled) cheeses. The best
cheese-yield-related qualitative characteristics have been
observed in the milk collected from Jersey cows. Using this
milk is the most cost effective in terms of consumption of the
row material. In addition, Jersey cows' milk has better rennet
coagulation capacity. Cheeses produced from Jerseymilk have
less water content and higher contents of fat and protein. This
contributes significantly to increased nutritional quality of the
cheese. The results of the oganoleptic estimation show that
the estimated cheeses are of high quality, which makes them
highly competitive products.
The results of the research conducted to select the breeds
of cows for cheese manufacturing are recommended mostly
for practical use by animal technicians and breeders. The in-
formation about the breeds of the lactating cows is of practical
interest to the specialists of the processing companies.r e f e r e n c e s
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